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. Translation from: Referativny zhurnal, Geografiya, 1957, Nr 7, 
Pp 104 (ussy) 


AUTHOR: Kuchin, M. I, 


TITLE: Types of Water Collecting Systems Used by Industry 
and for Water-Supply in Western Siberia (Tipy vodoza- 
borov, vstrechayushchikhsya V praktike promyshlennogo 
i Kpozyaystvenno-bytovogo vodosnabzheniya y Za padnoy 

ibiri 


PERIODICAL: Sb, nauch, tr, Tomskiy inzh.-stroit, in-t, 1956, Vol L 
pp 66-81 


ABSTRACT: New types of water-collecting Systems had to be 
adopted in Western Siberia because of certain hydro- 
logical peculiarities of the rivers (intensive for. 
mation of Sludge ice, heavy turbidity especially typi- 
cal during high water Stages, and the contribution of 
Suspended matter by runoff waters). A surface type 
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Translation from: Referativnyy zhurnal, Mekhanika, 1958 Nr 2, p97 (USSR) 


AUTHOR: - Kuchin, M. I. 

T'TLE: Comparative leristics of Extant Methods tor the Evaluation 
of the Stability of Structures and the Calculatior. Ot Settlement 
(Sravnitel' nyye kharakteristik; imeyushchikhsy g SPOsohoy atsenp: 
ustoychivosti SOOruzheniya j rascheta Osadok) 


PER'ODICAL: Sb. nauchn. tr. Tomskiy inzh Stroit. in ¢. 1957, Vol 2. Pp 3 36 


ABSTRACT: Bibliographic entry 
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KUCHIN, M.T., profs, otve redss MORDOVINA, L.G., tekhn, red. 


(Mogascopic determination of rocks and study of their physical 
characteristics) Makroskoyicheakoe opredelenie gornykh porod 4 
{zuchenie osnovnykh ikh fisicheskikh kharakteristik; uchebnoe 
posobie dlia studentov spetsial'nostei "Promyshlennoe 1 grazhdan-~ 
skoe stroitel'stvyo" "Dorozhnoe stroitel'stvo" inzhenerno-stroitel'- 
nykh institutov. Tomsk, Izd-vo Tomskogo univ. Pt.l. 1960. 54 pe 
(MIRA 14:10) 
1, Tomsk, Inzhenerno-stroitel'nyy institut. 
(Rocks—~Testing ) 
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BELOUS, }..Kh., st. nauchn, sotr.; KAZANSKIY, Yu-P.; VLOVIL, V.V.; 
KLYAKOVSKI1, V.-M.; KUZNETSOV, V.P.3; NLKOLAYEVA, 1.4.,; 
HOVOZHILOV, V.1.3 SENDEXZ0i, E.M.; AKAYEV, M.S.; BABIN, 
A.A.; BERDNIKOV, A.F.; GORYUKHIL, Ye.Ya.; NAGOKSKIY, M.P.5 
PIVEN', N.M.; BAKANGV, G.Ye.; GEBLEX, I.V.3 SHOLYANTAOV, 
N.M,; SMOLYANINOVA, S.1.; YUSHIN, V.I., D'YAKCLOVA, P.D.5 
iEZAPOV, U.K.; KASHTANOV, V.A.; GUL'DE..7, Awv.3 SILOKOV, 
A.P.3; GARMASH, A.A.; BYKOV, HS. BORODIN, L.V.3 .YCEROV, 
L.F.3 KUCHIN, Mod. SHAKHOV, F.0,, glav. red.3 SHE AKOVSKAYA, 


L.1.. red. 


(West. Siberian iron ore basin} Zapidno-Sibivskii zune lezorud- 
myi vassein. Hovosibirsk. Xed.-izu. otdel 3ivirskogo otd- 
niia AN SSSR, 1964. da pe (MIKA 17:12) 


1. Akademiya nauk SSSR. Sibirskuye otdejeniye-. Inctitut geo- 
logii i peofiziki. 2. Institut feuiaia 4 georieikt Sibirskogo 
otdeleniya AN SSSK (for Bolous, Kavanskiy, Vdovin, Kiyarovakiy, 
Kuznetsov, Nikolayeva, ticveshilov; Senderzon). 3. Institut 
gornoso dela (for Akayev). 4. Hovosibiveskove yeoloyicheskoye 
upravlentye Hinisterstva ye. joghi i ohhrany ned Sch (for 
Babin. Herdnikov, Goryukhin, licgorskiy, Piven! ). 
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BELOUS, N.Kh.---(continued). Card 2, 


Tomokly politekhnichaskiy institut (fer inkenovy, Getler, 
Smolyaninov, Srolyaninova). §. Sibirskiy nacchne- 
issledovatel'skiy institut geclogii, geofiziki i mineral’ 
nogo syr'ya(for Yushin, D'yakenova, Hezipev, Kaghtaunov 
Gol’bert). %. Institut ekencmiki sel ckoge nhocyaystva (for 
Garnash). 7. Sibirskiy netsllurgicheckiy institut (fer 
Bykov, Bo.cdin, Kyzhkov), 8. Tomskiy inchenerncestroitel'nyy 
institut (for Kuchin). 9. Chien-keorrecpomient AN SSSR (for 
Shakhov). 
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ZUCHIN, tkeo lay Dmitri ev bs MAYSHEVA, Nataliya ‘Tranovne: GADZ HINSKAYA, 
ar cigholay Deterizeriat DENISOVA, Galina Ivanovna; TERPIGOREVA, V.D., 
otvatstvennyy redaktor; ALADOVA, Ye.I., tekhnicheskiy redaktor 


English for miners. Pod red V.D. Terpigorevol. Moskva, Uglatekhindat, 

1956. 507 ps (MLBA 10:4) 
(Bnglish lanzuage--Texthooks for forsigners--Russ tan) 
(Coal mines and mining) 
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B «~*«*SCTHRPEGORNVA, Vore Dattrtyowna; KUGILIY, Wikolay Daitriyevicn; MAYSIRVA, 
Hatel'ye Werovna; ARAKIN, V.D., dots., reds: GADZHIDSKAYA, M.A, 
red.izd-va;: AIADOVA, Ye.J., tekhn rede 


English for mining atudents. Pod matodicheskoi red, V.D.Arakina, 
Moskva, Ugletekhizdat, 1957. 462 p. (MIka 11:4) 
(Coal mines and mining) 
(Bnglish lenguage--Texthooks for foreigners--Russia) 
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"The Utilization of a Tincture of tie Cratacpus 'Sonvorski:! clovers for 
Tre: ting dhemeatis Patients." Cand Med Sei, Racakn State Uedical Inst tment 


Vet. Nolutov, Alma-ata, 1955. (KL, No 15, Apr 54) 


SO: Sus, No. 70's, Nov 55 - Survey of Scientific and Technical Dissertations 
Defonded at USER ee Siiucational Institutions (14). 


CIA-RDP86-00513R000827110009-3" 


APPROVED FOR RELEASE: 06/19/2000 


"APPROVED FOR RELEASE: 06/19/2000 eter 00513R000827110009- 3 


BRE Aa Fae aera Ute Led 6 eet ay ee gel ore BaF) ee 


ar ae eS ee Eat iy HARRY a PERE 


— a orn EEE 


=| = =6CS—i“‘éBUSKACWOV, «&.I.; KUCHIN, WON, 


mL eats 


The theory of health resort therepy. Trudy Inet.Krsev. pat, AM Kazakh 
SSR §:166-171  '57, (MIRA 11:2) 
(HRALTH RESORTS, WATERING PLACKS, &TC.) 
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SATPAYRVA, R.A,; KUCHIN, ¥.¥, 


5.P.Botkin as the initiator of the physiological trend in medicine 
Vest. AW Kasakh.SSR 13 no,9:124-126 $ 157, (MIRA 10:10) 
(BOTKIN, SERORI PETROVICH, 1832-1889) 
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a ~ RESHBINIKOVA, Ye.K.j XUCHIN, N.N. 


Oitbreak of food ones of obscure etiology. Vop.pit. 19 
noedht2Zha27 Jl~ag ! (MIRA 13311) 


1. Is Kazakhskogo instituta epidemiologii, mikrobiologii 4 
gigiyeny 1 is kafedry gospital'noy terapii Kaszakhskogo medi~ 


tesinskogo instituta, Alma~Ata. 
(FOOD POISONING) 
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ISMAGULOV, A.S.3 KUCH, NN. 


Size of an electrical systole in hypertension. Izv. AN Kazakh. SSR, 
Ser, med. i fisiol. no.1:100-10/ '61, (MIRA 15:4) 
(HYPERTENSION) (ELECTROCARDIOGRAPH‘) 
(HEART BEAT) 
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KUCHIN, N. 


Twelfth Scientific Conference of the Therapcut 
peutic Insticut: 
mrad ae Medical Sciences of the U.3.S.i. Zdrav, Loca pe 53 
- ; MIRA 1532) 
(CARDIOVASCULAK SYSTAM_ DISEASES ) ah 
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KUCHIN, N.N. 


Very simple device for determining the rate of pulse wave 
spreading. Zdrav. Kazakh, 22 no.5:66-68 '62, (MIRA 15:6) 


1. iz kafedry gospital'noy terapii (zav. — prof. R.A, 
Satpayeva) Kazakhskogo meditsinskogo instituta. 
(PULSE) 
(CARDIOLOGY--EQUIPMENT AND SUPPLIES) 
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AUTHOR: Kuchin, V.A, 


TITLE: A new method of fuelling steelmelting furnaces wit natural gas 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no.3, 1951, 29-2, abstract 
3213 ("Sb, nauchn, tr, Gos, n.-t. 1 proyektn, inet matallurg. Prete 
sti “Giprostal'", 1960, no-1, 89 - 97) 


TEXT: ne fuel and air feed to an open hearth furnace through the roof 
not only excludes the necessity of. carburizing the natural-ga: fiare but alan as- 
sures considerably increased heat transfer to the pool as compared to neat trans-~ 
fer from 4 flat luminous tongue of flame, In case of feeding “he fel vertically 
through the roof, the tongue of flame fe directly pointing 19 “he pool, Due to 
the considerably greats” turbulence of the gas flow with air, the combustion 
process is developing on a shorter way from the roof to the pool. Tne thermal 
stress of the flame volume is much higher than in the cas¢ of a flat tongue of 
flame, The temperature of the flame is higher %90, If the burners aré arranged 
in the roof of the furnace, the Op feed to the flame and for blowing *‘hrough the 


metal pool is improved, The shortening of the vertical tongue of flame, due to Co, 


Sone 
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A new method of fuelling steelmelting furnaces .., eed 1/000 /003,002/69 
A A101 


is fully utilized, Investigations in the Giprossal'_latoratory showed the advan. 
tage of arranging the burners vertically in the roof over a norizontal arrangemant 
on the rear wall and an inclined one in the operational space butt, Inveetigations 
were made on a special stand whose fire chamber represented a model of the opera 
tional space of a 70-ton open hearth furnace on a 1/10 scale sf its natural size, 
The design of the stand and the investigation methods ars described, The exper!- 
ments were performed for each arrangement of the burners by three variants of heat 
conditions differing by the fuel consumption; for each experiment a heat balance 
was drawmn-up, Experimental data for the plotting of heat balances are given, It 
was established that steelmelting 1s possible in a furnace heated by burnars which 
are vertically arranged in the roof, with simultaneously increasing the efficiency 
of the furnace, Since all the heats were analyzed, it was proved that tha techno- 
logical process with the described method of heating the pool can be fully con- 
trolled. Schematic diagrams area given for the thermal operstion of a furnace, 
heated with natural gas supplied from the roof, and a diagram for the conversion of 
a furnace, previously fuelled with coke-blast gas, to natural gas fuelling. 

v.06. 


[Abstracter's note; Complete translation, ] 
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KUCHIN, V. A. 


Cand Tech Sci - (diss) "Study of aerodynamics and heat transfer 
in direct-flow-regenerative steel smelting furnace with vertical 
gas burners in the crown." Dnepropetrovsk, 1961. 10 pp; (Min- 
istry of Higher and Secondary Specialist Education Ukrainian 
SSR, Dnepropetrovsk Order of Labor Red Banner Metallurgical Inst 
{meni I. V. Stalin, Chair of Steel Metallurgy); 180 copies; t 
price not given; (KL, 7-61 sup, 239) 
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‘ACCESSION NR: AP4041852 5/0139/64/000/003/0102/0107 
‘AUTHOR: Kuchin, V- A. , 
“TITLE! Frequency spectrum of ionic crystals of the CsCl type 


, SOURCE! IVUZ. Fizika, no- 3, 1964, 102-107 
i ‘ 


TOPIC TAGS: jonic crystal, 
- lattice deformation, elasti 
‘dipole fores, cesium compound 

! 


r research on the subject and 

c lattice of the CsCl 
was apparently not 
therefore derived for 


crystal Lattice oscillation, crystal 
ce deformation, Coulomb repulsion force 


ABSTRACT: ‘Fae author reviews earlie 
nat the total spectrum of an ioni 
hydrostatic and isotropic pressure, 
General formulas are 


indicates ¢& 
type, unde? 
investigated heretofore. 
, the frequencies of the norma 
of the parameter of deformatio 
Tn addi tioies the £requency spectrum O 
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1 modes of this lattice, a8 functions 
n of isotropic tension and compression. | 
f the "free" Lattice of Csi is 
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ACCESSION NR: AP4041851 


[ 
Sere and some limiting frequencies are considered as functions 
|0£ the deformation parameter. The non-Coulomb interaction was taken ; 
j into account only between nearest neighbors, the ions were considered | 
|as point charges, the behavior of the frequency spectrum was con- : 
sidered for symmetrical directions (100), (110) and (111) of the | 
{Wave vector, ‘and the interaction between two ions is approximated 

iby the Born two-term formula. The coefficients of the Coulomb. inter= | 
iaction and the dipole sums are also evaluated. Orig. art. has: 1 i 
figure, 6 formulas, and 3 tables. 


|ASSOCIATION Sibirskiy fiziko-tekhnicheskiy institut pri Tomskom 


jgosuniversitete imeni V. V. Kuyby*sheva (Siberian Physicotechnical 
Institute at the Tomsk State University) 


} 
SUBMITTED: 23Mar63 * ENCL: (0 J 


SUB CODE: 8S_s NR REF SOV: 002 OTHER: 004 
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ANDON'YEV, S.M.; GLAZKOV, P.G. [deceased]; KUCHIN, V.A. KONDRAT'YEV, Ye,M.; 
LEVITASOV, Ya.M.; MAKAROV, K. L.PRNERNTOVS—Ps¥3 PEVNYY, 4.14; 
POKRAS , L. M.; POCHTMAN, A.M.; TRSNFR, P.A.; SHEYNFAYN, F.I.; 
SHKLYAR, T.J.; Prindmald Uehaeciges BERMAN, M.N.; VARFALOMEYEY, 
F.L.3 ROBIN, M.A; MOYSIYEVICH, G.1.; SAPIRO, V.S.; ALEKSEYEV, 
L.M.; POPOVA, K.S. 


Heating Martin furnaces with natural gas using reformers. 
Gaz. prom. 9 no.ll:l4-17 '6d. (MIRA 17312) 
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KUCHIN, V,A. 


Frequency spectrum of tonic crystals of the CsCl type. Izv. vys. 
ucheb. zav.; £12. no. 3:102-107 '64. (MIRA 17:9) 


1. Sibirskiy fiziko-tekhnicheskiy institut pr! Tomskom gosudarstvennom 
universitete imeni Kuybysheva. 
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VOROB'YRY, A.A., profassor, doktor fisiko-matematicheskikh nauk; 


VOROB'YEV, N.I., dotsent, kandidat tekhnicheskikh nauk; THESKI- 

WA, M.N., inzhener; VOROB'YEY, G.A., inshener; KALYATSKIN, I.I., 
inshener; TRUBITSYN, A.M., inshener; DMITREVSKIY, ¥.S., inshener; 
KALOANOV, A.F., inzhener; KUCHIN, V.D., inshener. 


"High voltage electrical engineoring.* Part 1 and II. A-A-Akopian 
and others. Reviewed by A.A.Vorob'ev and others. Blektrichestvo no.8: 
91-92 Ag '54 (MLRA 7:8) 


1. Kafedra tekhniki vysokikh napryasheniy i kafodra elektroiszolya- 
tsionnoy 1 kabel'noy tekhniki Fomsko go: politekhnicheskogo inetitute 
in, Kirova. 

(Mectric engineering) (Akopian, A.A.) 


tae 
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Laas 


SUBJECT ussk / PHYSICS carD 1 / 2 PA - 1675 
AUTHOR YOROB'EV,A.A-, KUGIN,V.D. ; 
TITLE On the Problem of the Radiation of Dielectrica in Strong Blectric 


Fields. 
PERIODICAL Zurn.teohn.fis,26, faso.11, 2516-2517 (1956) 
Issued: 12 / 1956 


On the basis of the examination of the absorption spectra and the photoconductiv- 
ity of ion crystals it may be assumed that on the occasion of the transition of 
electrons from the conductivity zone to the ground zone, quanta of energies of 
up to 10 eV oan be radiated. The investigation of the radiation ocourring in a 
strong electric field on the occasion of the recombination of the electron or 

of its transition into other states with low energy might contribute towards ex- 
plaining those physical phenomena which take place in 4 dielectricum before 
breakdown. 

Between 1953 and 1955 the authors tried to study the electroluminescence and 
electrophotoluminescence of sanplespf polistirol, plexiglass, and of HaCl-, 

KCl- and KBr crystals in strong electric fields. The sample in transformer oil, 
xylol, or air was exposed to the action of high parallel voltages, alternating 
voltages, and voltage pulses (1,5/40 microseconds). The attempt was made to 
determine the expected radiation visually, photographically, or by means of a 
quantum counter. The lowest sensitivity limit of the quantum counter used in 
this case was ~ 3000 Q and the sensitivity of the counter increased with a 
decrease of the wave length of the radiation. At voltages of up to 68% of the 
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breakdown voltage no ultraviolet or Roentgen radiation of the solid dieleotrica 
was noticed that might have been caused by the strong electric field. 


The results obtained by these tests concerning the luminescence of orystals in 
strong fields are apparently in agreement with the ideas governing the theory 
of radiationless transitions of electrons. The construction used here for the 
sample makes it possible to measure the electric power of resistance of solid 
dielectrica in an inhomogeneous field. The maximum field strength on the 
spherical surface of the electrode (a point with the radius of curvature r) 
was determined by means of the formula E = U/&r. Here U denotes the voltage, 
and &€ - the dielectricity constant. For the disruptive field strength of 
mineral salt the authors obtained Faisr = 1 to 1,63 megavolt/cn. 
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SOV/112-58-2-1857 
Methods far Determining Solid-Dielectric Break¢cown Voltage in a Nowniform Field 
enane Permitea measuring the electric strength En. of very thick solid dielec- 
trica ag Ep, = Upp ler, where € is permittivity of the dielectric; r ia radius of 
the round tip af the point electrode. For NaC! 10-17 mm thick with DC voltage 
Enp * 1.01 - 1.625 Mv/em. Bibliography: 3 itema. Tomakly politekhrich i 
ir.-t [Tomsk Polytechnic Institute), Tomek. 
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SOV/112-58-2-1872 
Translation from: Referativnyy zhurnal, Elektrotekhnika, 1958, Nr 2, p 12 (USSR) 


AUTHOR: Ycrob'yev, A. A., and Kuchin, ¥. D. 


TITLE: O:. the Problem of Limtvescence of Liqzutd-ard Solid Dielectrics in Strong 
Electrics Fields {K voprosu o avechenil ghidkikh i tverdskh dielektrikov v 
ail’n kh elektricheskikh poljakk) 


PER‘ODIGAL: izv. Tomskogo politekhn. in-ta, 1956, Vol 91, pp 385-389 


ABSTRACT: It has been aseumed that, similacly to semicorductor phosphors, 
liqsid and solid dielectrics should glow ina atrorg electric field because of 
electron traraition from the cond ctance region to the hase region. Surface 
lemiveacence of travsformer oil ina ueiform field has beer observed at 13 
by /ram(?) with the high-voltage electrode ir. air and at 28 kv/cm with both elec - 
tr-dea in oil. A photofilm with a eensitivity of 130 unite has beer lighted in the 
3.3 kv/om field. Luminescence of polysterese, plexiglaes, and NaCl, KBr, 
ard KC) crystals ina nonuniform field ‘aa been st:died. A specimen shape 


te heen developed that permits application of test voltages :p to 100 kv. 
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SO¥/112-58-2-1872 
On the Protiem of Luminescence of Liquid atd Solid Dielectrics in Strong. . . 


Maximum field strength at the end of a point electrede has reached 1.3 Mv/cm 
and has been determined from the formula E * U/er, where € is dielectric 
permittivity, r is the curvature radiua of the point. The apecimen was placed 

ir air, as there was xo other suitable transparent medium available. The vol- 
tagea i:sed were DC, AC, and 1.5/40 micreseconds impulse. In 0.7-1.3 Mv/cm 
fields, NaCl, KCl, aad KBr crystals emitted visible light; no ultraviolet or 
x-ray radiation was detected. It is aasumed hat wher the electron travels from 
the conductance region to the base region, it delivers its energy to the lattice 

in relatively small portions, lees than 0.1 ev. Bibliography: 14 items. 
Tomski, politekhcich. in-t (Tomsk Polytechric ixstitcte), Tomsk. 


A.A.Y. 
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The Dependence of the Electric Strength of Ion Crystals 
Upon the Temperature (Zavisimost' elektricheskoy prochnosti 
ionnykh kristallov ot temperatury) 


poeaey Akademii Nauk SSSR, 1957, Vol. 114, Nr 2, ppe301-303 
USSR 


With the aid of an electronic oscillograph the author of the 
paper under review determined the electrical strength of 
monocrystals of NaC}, KBr, KCl, and KJ in the temperature in- 


terval between -130 and + 150 at congtant voltage and at 


impulses of a duration of (1074 to 107%) sec. At their 
thinnest place (where the puncturing took place) the samples 
were of a thickness of 150 @- The dimple in the sample and 
the side opposite to it were coated in vacuum with vaporized 
tin. The puncturing took place at the front of the current 
shock. The results of the measurements of the electric re- 
sistance of NaCl at different temperatures at constant yol- 
tage and at the impulse of a duration of (1074 to 107!) sec 
are compiled in a diagram contained in the paper under review. 
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When the temperature increases, the electric resistance also 
increases up to a maximum and then again quickly decreases. 
The position of the maximum depends on the duration of tha 
impulse. Analogous results are obtained also for KCl, KBr 
and KJ. The temperature dependence, as shown in the diagran, 
and the existence of the maximum are satisfactorily explained 
by the theory devised by H. Froehlich. If the application of 
the voltage lasts for (1,1 to 3,1).107" sec, then the elec- 
trical resistance of the ion crystals mentioned does not de- 
pend on the temperature and it is rms’ twice as high as 
with impulses of a duration of 107° sec. This independence 
from the temperature at ultrashort impulses is in no agree- 
ment, neither quantitatively nor qualitatively, with any of 
the existing theories of puncturing of solid dielectric sub- 
stances. It in possible that the dielectric substance is ma- 
chanically destroyed by the effects of the strong electrical 
field. Another diagram contained in the paper under review 
shows the voltsecond characteristics for NaCl at different 
temperatures. At a duration of the voltage of 10~° sec the 
electric strength .. is lower than at lasting application of 
the voltages this can be explained by the effects of the 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000827110009-3" 


"APPROVED FOR RELEASE: 06/19/2000 


CIA-RDP86-00513R000827110009-3 


BER od fh 
. ; = mn “oe ras 
yetais Upon the 24% 
he Blectris Gaerne he of Tanerystatest 
ce of the as 
The Dependen ole 
. “ ty uf davait, fs 
ture e in the ,oloris Steel 
: Me increas gag can he 
space eee nen the temperature incre! 
a 
of the disc 


ain by an in a n e path of the 
P 3] e length 7 Pee : ad 
crease in the fre cae, 6 yf which 
a eae 47 refer irs - 
te rcons There ara 4 figures, an 
e z ‘ 
arc Soviet 


3 ¥ive . 
: om {rani S. M- ee 
eecrnical laphit.*4 ela. Se Me Kirova 
ASSOCIATION! aecaet ty efi tekhnicheskiy institut ia 
om 


j rfa. Acudenician 
(TED: December 28, 1956, by Ae F, Ioffe, 
PRESEN’ 
SUBMITTED: November 22, 1956 


AVAILABLE: Library of Congress 


cara 3/3 


APPROVED FOR RELEASE: 06/19/2000 


CIA-RDP86-00513R000827110009-3" 


APPROVED FOR RELEASE: 06/19/2000 


————————S——i‘(i‘(C 


pei easel Raa aa cae 


KUCHIT, vy. D. 
okly 
{eal Stab 


rel tternniche 
of the Electr 
eal preardown 


guchin, ¥. Ue (Tomek, 
Temperature pependensy 
With Beopect to Electr) 


{Lity 


os of t 


ctrice; Trengectio 
1958 


pa of Diele 
sd -vo AB $85R 


(The Physic 
} Moscov. 


of Die lectrics ’ 


prese 


Thie yoluwe publisnes reports 
piziectricsé, held in Dae 
Dielectrics” Laboretory ° 
Tnatitute 4{reu! Lepede* of 


Duepropetrovseis goandar stventyy unive: 4 


APPROVED FOR RELEASE: 06/19/2000 


textitut Grolyses™ 


ce All-Union Ga: 
2k5 p- 


at the Ai1-Uns 


ated 
trovek in August 1956 
netitut +men 
aii tue 
ctet (Lreproe? 


, 


tente) | 


fend beet 


af Tonle Crystals 


Ferancse OG 


3,60¢ copies printed. 


sponsor 


glectropnysics pepe 
trwes State University): 


CIA-RDP86-00513R000827110009-3" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000827110009-3 


be 
é 


Te ape ee Driasheda te 


in orystalline 
4 ye Sr sOhePee 
ve D Cand Tech Sei -- (diss) Aghe-aterupt dean 
H1Ne Ve Ve s dura 
KUCH ade various tompornatures and variou san see: 
qeleotrics | ‘ her we a 
panes grey ® Tomsk, 1958+ 9 PP (in of High ences 
of ° w Wy, Kirov)s 
application to Inst im Se Me 
f Labor Red Bame 
Tomsk Order © 


58 


APPROVED FOR RELEASE: 06/19/2000 


CIA-RDP86-00513R000827110009-3" 


aa ets 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000827110009-3 


eS UE Seer eds Eu WSR Gi2s aes, Pe Pte ed Epi mmeett ns 78 


KUGHIN, VeDe ductors. 

pg gree nd saniconduc 
papneeeans iene gS nee on dielectrics & MIRA 11:9) 

severe TREATED ARS eS 31168 ace 
ah (pielectrice--Congresses) (Semiconductors--Congr 


oo A90 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000827110009-3" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000827110009-3 


Inte rua ae dele FOR RELEASE: 06/19/2000 CIA-RDP86-00513R0006 
onter 
Nlerenee On Solid bie 


beck ; SOV,‘] 40. 7 

co rics and beml-vcnaucbeng 27/30 
SUL i | 
CULMITTEL » Marcy, £4, lysg 


AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/4 


APPROVED FOR RELEASE 


aE 


: perio1Z00 CIA-RDP86-00513R000827110009-3 


er of Technical 304/105-58-7-22/32 
Sciences 


Conference on Solid Dielectrics and Semiconductors (Konferentsiya 
po tverdym dielektrikan i poluprovodnikan) 


Blektrichestvo, 1958, Nr 7, pp. 83 - 84 (USSR) 


fhe intermediate university conference was held fron February 


are to gth | 1958, in the Tomsk Polytechnical Institute (Tomskiy 


politekhnicheskiy 4natitut). Representatives of 12 universities, 
lo ociontifio research institutes, and 11 plants of 14 towns 
attended this conference. 83 reports were delivered, The work of 
the conference was carried out in 6 sections. In the section of 
neniconductors spoke: Professor Yu.G.Tolstoy (ENIN AS USSR, Moscow) 
about a new method for the determinution of the work parameters 
in gernaniun power valves without destruction of the latter. Do- 
cent A-F. Gorodetskiy and Docent §.S,Gutin (Novosibirsk) found a 
temporary instability of the resistance in thin tellurium layers 
and a satisfactory stability of the gernanium-and bisnuth resi- 
stnree. Docent G.A.Katayev and L.N.Rozanov (Tomsk University) re- 
ported on the mechanisn of heterogeneous reactions which occur 
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under the participation of solid bodies- a.R.Zaosypkina (SFTI) re- 
ported on the good roctifier properties of the silver-polystyrene 
yernish-gernaniun- and the mercury-KCl-cersaniun systea.D.K. Veo- 
novakiy and otherd, Novosibirsk Institute of Electrical Engineering 
(Novosibirakiy olektrotekhnichoskily institut) developed automatic 
semiconductor devices with flat germaaniwa triodes and photore- 
pistances a8 tranomitters. y¥.F.Sinorov (SFTI) reported on the ex- 
perinents which confirm tho existence of the surface acceptor level 
and the surface conductivity in compounds of the type A"! B4Y. 
Ye, I.Cheglokov and A-M.Vaysberg (SFTI) {nvestigcted the "bond 
lattice” and found that the effective mass of the light hole in- 
creases with the increase of the jonic component in the bond and 
becones anisotropic. V.N.Vertopraknov (SFTI) reported on @ new me- 
thod for the detection of the crystallographic planes from the 
discharge figures on the germaniuo surface. B.P.Vyatkin (SFTI) 
investigated the rules governing the wetting of gerzaniun with 
indium in dependence on the surface treatment of indium, the cry- 
stallographic orientation of gernanium, and the heat maintenance 
in the case of melting- vy. A. Chaldyshev investigated the energetic 
Card 2/4 spectrum on the basis of 4 Lattice model in connection with the 
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I.G.Mol'nik, Novosibirsk Institute of Elec- 
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AUTHOR: Kuchin, V._D., Candidate of Technical 30¥/105-58-7-23/32 
: Sciences 


TITLE: Conference on Solid Dielectrica and Semiconductors (Konferentaiya 
po tverdyn dielektrikam i poluprovainikaa) 


PERIODICAL: Elektrichestvo, 3958, ir 7, pp- 84 - 85 (USSR) 

ABSTRACT: The conference took piace from February ard te February gtr, 1958, - 
in the Tomsk Polytechnical Institute, 3ection of Polarization, 
Losses, and Conductivity- B.1.Vorozhtsov, Candidate of Technical- 
Mathematical Sciences (SFTI) spoke about o sinple circuit for the 
measurement of tg 6 of from 1.1074 to 1 and of the capacitance of 
from 5, to 20 p¥. The accuracy of measurement was 404 in the case 
of te 6 and 54 in the case of the capacity. Professor G.A,Smolensxiy 
and others (Institute of Semico.ductors AS USSR) investigated tne 
possibility of obtaining multicomponent systers from oxygen oxides 
without investigation of the state diagrams of the latter. 1.3. 
Filatov (SFTI) investigated tad and € of several ceranic materials 
in fields of from 160 - 4000 V/cm in the frequeicy range of from 

Card 1/4 1,05 - 2059 meguoyoles and in the temperature range of from 
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2Q - 72U°C according to the calorimetric method. Ionization-, 
relaxation-, and conductivity losses were found to occur. V.M. 
Nesterov (SFTL) measured by means of the wave guide nethod the 
conductivity, the dielectric permeability, and the losses of 
the "fluoroplast", pgiyethylene, nvinyloplyst" etc. at fron 

“80 . +1U0°U aad 106, 107, £108 and 5.10 cycles. 5, R.Ryabochonkoy Iriatady 
univeruitet( date Universi ty hn the range of from 20 to 140°C found two 
temperature maxima ot tgd of the alkeli halide crystala which 

are connected with the hydroscopy of the latter, 1.G.Vorozntsova 
(sFTI) found relaxation maxima in muscovite. They are assumed to 
be connected with the peculiarity of structure. Docent 1.P.Ton- 
konogov and Ye.T.Nadirov (Karaganda Mining Institute) investigated 
the magnetic and electric heating of coals on the pasis of the 
Maxwell-Wagner model. Docent Ye.K.Zavadovskaya (TPI) found that 
the character of the dependence of the electric conductivity of 
solid solutions on the composition in the case of temperature 
variation is determined by the interaction forces of the ions in 
the orystal. Docent K.N.Pogodayev and ¥.G.Stepanchenko (irkutsk © 
University) in the range of from 50 to 300°C found temperature 

Card 2/4 maxima of the direct and reversible currents in natural nickel 
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or in nickel activated by ions or in the copper of rock salt. 
V.I.G@aman (SFT1) found that the temperature course of the pool 
factor in the case of silicate- and boron silicate glasses is to 

a considerable extent determined by the temperature dependence 

of the polarization potential in the cuse of the existence of 

a high-voltage polarization. Professor F.I.Kolomoytsev and A. Ya. x 
Yakunin, Dnefropetrovsk University (Dnepropetrovskiy universitet) 
found the variation of the electric conductivity andthe EMF 

induced by X-ray radiation by temperature and the intensity of 

the X-rays in polyethylene, poiystyrene, teflon, polymethylmetha- 
crylate, mica, and other dielectrics. Docent Ya.N.Pershits (Pakov 
Inatitete of Pedagogics) and G.D.Turasenko (North Ossetian Insti~ 

tute of Pedegogics, Ordzhonikidze) found that the character of the 
propugation of tne F-center cloudlet and thut of its mobility 

du changed in consequence of the primary colorution of the NaCl-, 
KCL-, KBr- und KJ crystals, whereas the electric conductivity of 

the ions of the sumples is reduced irreversibly. N.M.Torbin 

(TRI) found that the X-ray ubsorption fuctor increases with in- 
creasing moleculer weight of pressed ulxali halide salts. 
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* the breakdown of NaCl-, KC1l-, KBr-, KJ orystals and methylmetha- 
orylate orystals with pulses of a front length of (5 - 7).1072 
geo are almost independent of the chenicul composition. A.V. 
Astafurov (TYI) reported on voltage ve. time characteristics and 
the dependence of the breakdown voltage on the thickness in the 
electric breakdown of solid dielectrics of considerable thickness 
(2 - 34 mm), The applicability of the empiric formula of Gorev~ 
Mashkileyson for the latter is shown. U.A.Andreyev (TPL) found 
by means of the double-ray oscillograph that the temperature 
dependence of the electrical strength on NaCl, KC1 and KBr has a 
maximum in the case of a breakdown due to thermal inatability 
in the range of room temperatures. V¥.D.Kuchin (TPI) found, pro- 
ceeding from the single electron model, the dependence of the 
electrical strength on the temperature in the following forms 
F*(T) = kT/2eA (7), where A denotes the free length of path of 
the electron. K.K.Sonchik (PI) found that the tine of lagging 
of the discharge in the ion crystals is the shorter, the higher 
the excess voltage at the sample and the crystal lattice energy 
are. M.P.Tonkonogov and Ye.T.Nadirov (Kuragands Mining Institute) 

Card 2/3 investigated the destruction of coal by an electrohydraulic shock. 


APPROVED FOR RELEASE: 06/19/2000 


CIA-RDP86-00513R000827110009-3" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP8& 


6-00513R000827110009-3 
cnt Oe fe ies sort 


GCS SEM AE ee aS 


Conference on Solid Dielectrics and Semiconductors 30V/105-58-7-24/32 


The calculation showed that the discharge channel tormed in the 
breakdown of the water is the source of the shock wave whioh 
destroys the coal. Y.I.Qbukhov (TEI) showed that the introduvtion 
of U - 10% solid powdery dielectrics into transformer oil, castor 
oil, glycerin, and distilled water influences to a very small 
extent the amount of the resistivity to electric pulses. The 
atrength of the systems is to a greet extent inoreased in the 
case of a content of admixtures of 30%. 

ASSOCIATION: Tomskiy politekhnicheskiy institut (Tonsk Polytechnical Institute) 


1. Dielectrics--USSR 2. Semiconductors--USSR 3. Conferences 
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AUTHOR; Yuchin, Ve De, Candidate of Technical 30%/105-58-7-25/32 
Belenceg 
TITLE: Conference on Solid Dielectrics and Semiconductors (Konferentaiya 


po tverdym dielektrikxan 4 poluprovodnikaa) 
PERIODICAL:  Elektrichestvo, 1958, Nr 7, pp. 85 - 06 (US5R) 


ABSTRACT: The conference took place fron February gra to February pth, 
1958, in the Tomsk Polytechnical Institute (Tonskiy politekhni- 
cheskiy institut), Section of Properties of Dielectrics. 
Professor A.A.Vorob'yev (TPI) reported on the sreat nunber of 
investi,ations in the theory of ionic dielectrics, of cystalli- 
gation, of the mechanical and electric properties of dielectrics 
and practical insulation. He showed that the properties of the 
binary conpounds are divided into two groups: the one group of 
properties increases with increasing lattice energy, the other 
ds reduced. Docent H.S.Metsik, Irkutsk University (Irkutskiy 
universitet) developed a theory according to which the cleavage- 
-work in mica crystals is composed of the work sg.inst the dipole 
forces and the work for the sepnaration of the double layer and 
in the last stave results in un electrostatic mosaic. Docent H.I. 

card 1/4 Vorob'yev (TPI) reported on the results of the investiyation of 
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dielectric conatant, of the losses, the electric strength, and the 
syocific volume resistance unter tenperature influence, moisture, 
tropicnl conditions, in the corena products "flnoroplast-d", 
"fluoroplast-3", polyathylene, polymonochlorostyrene, “oroduct-=10", 
thernoreactive compounds, and urethane. H.S.Ivankina (TPI) 
measured the factor of linear expansion and the heat produced 
in the fornation of solid solutions of the KCl- RbCl, KCl - Kur - 
and NaCl - NaBr system in dependence on the conposition in the 
ranze of fron 25 to 100° C. A. N.Kislina (TPI) found that the 
simple relations between the physical and chenical properties 
of the monoecrystals of alkeli-healide salts and their electrical 
strength (as described previously in the panera of A.A.Vorob'yev), 
are not always establicned in the case of solid solutions. Docent 
P.4.Savintsev and others (TPI) found that the strength of alkali- 
-halide solutions determined according to the method of boring 
and mutual grinding increases with increasing molecular concentra- 
tion its change according to its composition following a curve 
with a minizun., Docent V.V.Puchzovskiy,Chelyabinsk Institute 
of Mec*anization and Electrification of Agriculture (C! elyabinskiy 
institut mekhanizatsii i elektrifikstsii sel! skogo khozyaystva) 
Card 2/4 by menns of experiaents found thit the dependence of the maxinun 
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Card 3/4 


overheating temperature in the center of the small plate on the 
temperature of the surrounding nir has maxima in the case of a 
change of this temperature of from 20 - 100° Cc. 

Section of Ceranics: V.u.Belousoy (TPI) gave a calculation of the 
ceramic structure. Docent V.A.Presnov and others (SFTI) reported 
on investigations of the vacuun-tight ceramic structure and the 
nature of the ceramic-metal boundary. 

Section of Crystallization:Professor 4.H. Kuz'min and assistants 
(TPI) dealt with geological problems. S.A.Stroiteley (TPI) vave 
a method for the selection of effective adnixturas. A.P.Isergin 
developed a method and an equipment for the purification of li- 
quids from small admixture quantities, 

In the joint session of the sections concerned with the break- 
down of solid dielectrics, ceranics, polarization, losses, and 
conductivity Professor N.I.Shishkin spoke about the "Electric 
Conductivity of Solidified Glusses", The final general meeting 
wao opened by Ye.G.Papush (Dnepropetrovsk Institute of Railway 
Traffic Engineers) who reported on the "Foundations of the Theory 
ot Polarono".J. Ye.Balygin and A.P.Runyantsev reported on the 

in. 3stigation of the dissusion processes of the silver isotope 
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110 
Ag in amorphous and crystalline quartz, and in agglomerated 
oxides as Al 203) Zr0, and Ti0,. 


ASSOCIATION: Tonskiy politekhnicheskiy institut (Tomsk Polytechnical Institute) 
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AUTHOR: Kuchin, V. D. 4G -22-4-10/24 
« ere eae 
TITLE: Temperature Dependence of Diclectris Strength of Ionic 


Crystals in an Electric Disruption (Temperaturnaye zavisimost! 
elektricheskoy prochnost: ionnykh kristallov prt 
elektricheskoy forme proboya) 


PERIODICAL: Izvestiya Akademii Nauk SSSR,seriys Fizicheskaya, 1958, 
Vol. 22, Nr 4, pp» 404-407 (USSR) 


ABSTRACT The correctness of a great number of existing theories of 
the electric breakdown of solid dielectrics ja primarily 
classified from the viewpoint of the temperature dependence 
of dielectric strength. The temperature dependence of E__ of 
ionic crystals as given by various theories, is different. For 
this reason it proves to be interesting to pursue? the 
temperature coursé of E,, of jonic crystals for the purpose 
of examining the correctneas af the theory of breakdown. and 
to compare the results with the theoretical conclusions. The 
author measured the dielectric strength of NaCl. KCl, KBr and 
KJ at temperatures of from-130 ~s- +150°C at a con tant 
voltage and with pulses with a duration of from 10° — 10°8 
Card 1/3 sec. As can be seen frop figure 1 (giving the dependence 
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Temperature Dependence of Dielectric Strength of Ionic 48-22-4-10/24 
Crystals in an Electric Disruption 


according to mean arithmetic values of E._) the dielectric 
strength of NaCl increases linearly with temperature up to 
1,75 kV cm™ degree” at a constant voltage and @ pulse 
duration of up to 10°' sec in the temperature range below 
0°. Analoguous results were obtained from the salts KCl, 
KBr and KJ (figure 2). It is aupposed, that the space charge 
dn ionic crystals originates from ions. causing an increase 
of dielectric strength. Actually, the delay period of charge 
in a dielectric is of the order of magnitude of 1078 sec 
(ref. 12) and the time elapsing until the apace charge 
becomes manifest, exceeds 19° sec (figure 5). At a 
temperature rise, the number of ions forming @ space chargé 
increases, The increase of the dieiectri: strength of ionic 
crystala at t = 19°8 sez, as compared to EB at pulses with 
a duration of 1C°° sec is connected with the discharge delay 
in the dielectric. The temperature dependence of E 
t = 1078 sec corresponda neither quantitatively no 
qualitatively to any of the existing theories of breakdown 
in. solid dielectrics, Apparentiy in this cas? @ nechanical 
destruction of the dielectric occurs under the influence 
Card 2/3 of a strong electrix field without any preparatory processes. 
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It can be assumed that the mechanical effects in the crystal 
under the influence of the electric field will exceed its 
mechanical strength, and that the dielectric can be 
mechanically destroyed, if the voltage is from two to three 
times higher than the disruptive voltage. This assumption 
is still examined. The duration of voltage application must 
be taken into consideration in theoretical calculation of 
the representation of the temperature depenience of Epr- 
Besides, the considerable effect of space charge at pulses 
of a duration exceeding 107° sec must be taken into con- 
sideration at temperatures above zero. The author expresses 
his gratitude to A. A. Vorob'yev for his help. 

There are 5 figures and 15 references, 8 of which are Soviet. 


ASSOCIATION: Tomskiy politekhnicheskiy institut im. S. M. Kirova 
(Tomsk Polytechnical Institute imeni S. M. Kirov) 


AVAILABLE: Library of Congress 


Card 3/3 1. Crystals--Dielectric properties 2. Dielectric properties 
~-Temperature factors 3, Klectric Sielas---Ionizing effects 
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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 9, p 147 (USSR) 


AUTHORS: 
TITLE: 
PERIODICAL: 


ABSTRACT: 


Card 1/2 


Vorob'yev, G.A,, Kuchin, V.D. 


On the Nature of the Formation of the Space Charge in Ionic Crystals 
Izv, Tomskogo politekhn, in-ta, 1958, Vol 94, pp 56 - 57 


Measurements have shown that the electric resistance of ionic crystals 
increases with an increase in the duration of applying the voltage, This 
phenomenon is explained by the influence of the space charge that is 
formed, There exist various explanations of the effect of the space 
charge on the electric resistance of tonic crystals, The authors hold 
that the space charge is formed in ionic erystals on account of the flow 
of ions toward one of the electrodes, This is substantiated _by the 
following calculation: electronic mobility in the air is 103 times 
greater than ionic mobility, If this ratio is also adopted for the case 
of NaCl, and if account is taken of the fact that the time of forming 
the charge (the electronic process) in samples of NaCl is of the order 
of 10 ~ sec, then the time of forming the fonic space charge,under the 
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On the Nature of the Formation of the Space Charge in Ionic Crystals 


condition of the flow of fons through the thickness of the Sample, must amount to 
10°75 sec, According to the authors! data, the influence of the Space charge begins at 
this time. The hypothesis concerning the ionic nature of the formation of the space 
charge is corroborated by a consideration of the exposure dependence of the electric 
resistance of NaCl at various temperatures, 


M.N, Treskina 
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AUTHOR:  Kuchin, V.D. 
TITLE: The Effect of Space Charge on Electric Strength of sonic 
Crystalline Dielectrics Pyiiyaniye ob¥yemnoZo zaryada na 
elektricheskuyu prochnost‘ donnykh uristallicheskike 
dielektrikov) 
PERIODICAL: Jzvestiya Vysshikh Uchebnykh Zavedeniy, Fizika, 
1959, Nr i, PP 20-34 (USSR) 
ABSTRACT: The increase of electric strength of jonic crystalline 
diele ctrics on increase of duration of action of applied 
ond 10°-5 see (Ref 1) has peer, aseribed to the 
(Ref 2). Space charge effects are 
o by the higher electric strength under the 
of constant and pulse yoltages of the 
ad with the electric strength under 
pulse voltage conditions (Refs 3,4). The mechanism of 
fonic crystalline dielectrics 
ip.18), but there 


4s no agreed view on the subjec’. 
view (Ref 2) is that this space charge 
ae charge; due to 


Card U/ jons towards the 
ar 3 passage of an electron current through the dielectric, 1s 
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The Effect of Space Charge on Electric Strength of Ionic 
Crystalline Dielectrics 


given by Eq (1). where € and ¥ are the charge and 
velocity of electrons, d is the dielectric thickness, 
and no is the initial number of electrons leaving the 
cathode. The electron motion induces a positive space 
charge, qy, given by Eq (2). This positive space charge 
moves towards the cathode and limits the electron current. 
The resultant total Space charge is predominantly due to 


Shown in Fig 2, Thig figure shows a plot of electric 
Strength of NaCl against the duration of application of 
the voltage (from 10-7 to 10-2 Sec) at various tempera- 


the space charge effects do in fact appear at 10- sec. 
Card 2/73 At T = 0°C and below it, the space charge effects are 
absent. Above 00C these effects are clearly present and 
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S0V/139-59-1-5/3k 
The Effect of Space Charge on Blectric Strength of Ionic 
Crystalline Dielectrics 
increase with temperature. This is because detachment 
of ions is easier at higher temperatures and consequently 
larger space charges are produced. At 150°C and above, 
the space charge effects beccme smaller, possibly because 
part of space charge is dispersed by thermal motion of 
the lattica. 
There are 2 figures and 21 references, of which 8 are 
Soviet, 9 English, 2 German, 1 Japanese and 1 Swedish, 
ASSOCIATION: Nauchno-Issledovatel?skiy Institut Fiziki, Blektronilki 
i Avtomatiki pri Tomskom Politekhnicheskom Institut imeni 
S.M. Kirova (Physics Electronics and Automation 
: , Sedentifie Research Institute at Tomsk Polytechnical 
Card 3/3 Institute imeni S.M. Kirov) 
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More on the temperature dependence of the dielectric strength 

of ienic crystals, Fis, tver. tela 1 ne,32450-455 Mr '59, 
(MIRA 12:5) 
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l.Temskiy politekhnicheskiy institut im. S.M. Kireva. 
(Alkali metal halides--Electric preperties) 
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AUTHOR: MKuchin, V.D. 30V/139-59-3--5/29 
TITLE: Breakdown of Solid Dielectrics in a Non-Uniform Field 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1959, Nr 3, pp 31-34 (USSR) 


ABSTRACT: Experiments on breakdown of solid dielectrics in a non- 
uniform field are often made on samples in the form of 
plates, placed between two electrodes consisting of a 
Point and a plane. This technique has a serious disad- 
Vantage in that breakdown in a Solid is always preceded 
by a breakdown of the surrounding medium; this affects 
strongly the process of electrical failure in the solid. 
It was found that the electric strength of a dielectric 
measured in this way depends on the properties of the 
surrounding medium (Refs 1,2) since breakdown in a solid 
is due to edge discharges in the medium, To study the 
behaviour of a solid dielectric during breakdown ir a 
non-uniform field, it is necessary to exclude the effect 
of the surrounding medium. This was done by Aleksandrov, 
Vorob'yev, Prikhod'ko and Kuchin (Refs 1, 2, 5). Using a 
new technique, described earlier by Vorob'yev and Kuchin 

Card 1/4 (Refs 4+, 6), the author studied the effect of temperature 
on the breakdown: strength of NaCl in a non-uniform fielgy 
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30V/ 129-59 -3-51 29 
Breakdown of Solid Dielectrics ina Non-Uniform Field 

Breakdown wags produced by apply 1g single voltage pulses 
(with the front rise-time of 10- sec) to samples held at 
temperatures from -70 to +180 OCG, The results obtained 
area given in Figs 3 and + and they show clearly that the 
breakdown voltage (40-60 kV) is independent of temperature 
and polarity of the pulse. The author discusses also the 
effect of temperature on the crystallographic direction of 
the breakdown channel. According to Davisson (Ref 7) the 
discharge should travel along a random erystallographic 
direction at low temperatures when the vibrations of ions 
in the lattice affect but slightly the electron motion. 


At higher temperatures the direction 109 was found to be 
most favourable and with a further rise of temperature the 
directions {110} and {111} become successively most 
favourable. It is difficult to find a theoretical basis 
for this situation. Theory predicts that the direction of 
the discharge channel should Sh he with rise of tempera- 


ture as follows: [random or_100),-» (111) -) {100 or 110) 
-» {100}. The direction [111 ]) for NaCl should 
predominate at temperatures of ~50 to +15 °C, The author 
found (Ref 11) that, when the pulses had negative polarity, 
breakdown always occurred along the direction [100] . 
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Breakdown of Solid Dielectrics ina Non-Uniform Field 
When positive pulses were used the following sequence of 
breakdown directions wag observed with rise of 
temperaturet {110} —y {100 or 110) -y [110 or 111) . The 
experimental results obtained on NaCl by other workers 
(Refs 3,7,912) are given in Table 1. This table shows 
very congsiderabl9 differences between the experimental 
results of different workers. The results obtained by 
the author on crystallographic directivity of the breakdown 
channel in NaCl are in good agreement with the work 
publishec by Cooper et ai (Ref 10) but they did not confizm 
predictions made by Davisson (Ref 7), Callen (Ref 8) an 
others. The fact that breakdown does occur along the 110) 
direction shows that fast electrons are responsible for 
breakdown. Since the breakdown voltage 1s independent of 
the pulse polarity it may be assumed that the positive 
space charge manages to disperse under the action of a 
high-intensity field at the space charge boundaries. Lack 
of dependence of the breakdown voltage on temperature 

Card suggests that at low non-uniform field intensities 

3/4 temperature does not affect the electric strength and the 
breakdown voltage is determined primarily by the ee 
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the point electrode (Ref 5). It follows that it is not 
possible to find the effect of temperature on the 
breakdown voltage of ionic dielectrics in non-uniform 
fields. Acknowledgements are made to Professor 
A.A, Vorob'yev and Candidate of Technical Sciences 

‘ A.M. Trubitsyn for their advice. 
There are 4 figures, 1 table and 12 references, 6 of 
which are Soviet and 6 English. 
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AUTHOR: Kuchin, V.D. 
TITLE: Some Results of an Investigation of Breakdown in_Ion 

| Crystalline Dielectrice\ Vacuo 


kh zavedeniy, Fizika, 
ICAL: Izvestiya vysshikh u ebny 
aca 1959, Nr 6, pp 107-111 (USSR) 


sure 
ABSTRACT: To avoid possible secondary effects it is Beet ae cite 
the electric strength in vacuo. Such pletion nat 2). 
were carried out, for example, by A.K. Kras eccante 4a 
The present author also carried out his measu Oe aaa 
vacuo using an instrument whose construction rea gee 
by Professor A.A. Vorob'yev. ae Peet er Ce is 
$s gs ; 
Poin cla a seservois which can be filled with Liquid air 

le is being cooled, 0 
ain cercize 4p required. Thus Taservels oe ers wade of 
«voltage electrode. 40 

Fes the bulb with the sample (an are eet ¢ 
crystal) was evacuated until a pressure o 2 egies 
mm Hg was reached. After evacuation eee eaparabire 
or heated to the required temperature. 5 14 


Card 
iad was measured on the side opposite to the reservoir, usin 


EE pea rel Fee eat 
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a thermistor connected to a bridge circuit. The vacuum 
system employed was such that it coped with gas 
evolution from the bulb walls and from the sample, as 
well as with any leaks into the system. The whole 
apparatus is shown schematically in Fig 3, and its 
photograph is given in Fig 4. The prototype of the 
apparatus was constructed at the Radiophysics and 
__Electronics Institute of the Siberian bivision of the 
“~Keademy of Sciences, USSR. Fig 5 gives the results of 
Measurements of the electric strength of rocksalt at four 
temperatures between +25 and -70 °C, at pressures not 
greater than 5 x 10-6 mm Hg. The electric strength was 
measured using pulses with a rise time of 10-° sec. 
Fig 5 shows that the electric strength of NaCl rises with 
temperature: at -70 °C it is ~ 0.8 MV/cm, and at +25 9C 
it is 1.1 MV/om. Lowering of the electric strength with 
Card fall of temperature is not due to "loosening" of the 
2 sample surface by freezing of absorbed moisture. The 
scatter in the values of the electric strength measured va 
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in vacuo is considerably smaller than when these measure- 
ments are carried out on an insulating medium at 
atmospheric pressure. This small scatter is probably due 
to the absence of secondary effects (caused by the 
presence of a liquid insulating medium, the effect of the 
electrode material, variations of air pressure, etc). 
During breakdown in vacuo NaCl and other ionic crystals 
emit visible and ultraviolet electroluminescence (Ref 5). 
Calculations show that direct ionization by electric 
fields will occur near the cathode in a layer not thicker 
than 1 pp. Since electroluminescence is observed through- 
out the dielectric, direct ionization cannot account for 
the emitted radiation. The author suggests that electro- 
luminescence is due to collision ionization by conduction 
Slectrons. Due to such ionization, the electric field in 
the crystal will be affected by an ionic space charge 
lying near the cathode (Ref 6). This space charge is 
accompanied by intense luminescence, especially in the 
cathode region. EBlectroluminescence was observed also on 
breakdown in an insulating liquid at atmospheric pressure. We 
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In this case luminescence is weaker than in vacuum, since 
Some of the radiation is absorbed by the insulant (Ref 8). 
Experiments on breakdown of KCl and KBr crystals showed 
that their room-temperature electric Strength in vacuo is 
Somewhat lower than the electric Strength measured at 
atmospheric pressure, but the difference liea within the 
experimental error. The breakdown channel temperature in 
the ionic crystals which failed in vacuo is 3-8 times 
smaller than when breakdown occurs at atmospheric pressure. 
It was also found that when pressure in the bulb was 
greater than 10-5 mm Hg, surface flashover occurred, and 
the flashover voltage rose with permittivity of the 

Card crystal. Fig 6 shows this for NaCl, KCl, KBr, KI, whose 

"/y flashover voltages decrease in the above order from ~ll 
to ~7 kV. There are 6 figures and 8 references, of 
which 6 are Soviet and 2 English, 
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AUTHOR: Kuchin, V.D., Candidate of Technical Sciences 
aa 
TITLE: On the Theory of the Influence of siaasene (wastes 


Irregularities on the Puncturing Voltage 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Energetika, 
1960, Nr 2, pp 45-50 (USSR) 


ABSTRACT: The author discusses the electrical field between two i 
spheres, one of which has a cylindrical projection. —_— 
Calculations of Ya. I. Frenkel’ / Ref. 2 / and others 
show that the presence of such a cylindrical pro- 
jection on the surface of a sphere must reduce the 
puncturing voltage of a sphere gap. According to 
available formulas, it is impossible to determine 
the field intensity close to the spike, since the 
value Ey remains unknown. There is a considerable 


difference between theoretical and experimental data, 
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On the Theory of the Influence of Electrode Surface Irregularities 
on the Puncturing Voltage 


ASSOCIATION: 


Card 2/3 


because the theories used for this purpose do not 
account for the space charge. The space charge orig- 
{nates during the corona discharge in the sphere 
gap when free electrons are captured by neutral air 
molecules. The existing theories have no explanation 
for the fact that the puncturing voltage is higher 
with a positively charged projection, or if the ye 
Latter is short. The author attempts to explain 
this phenomena by the pecularities of space charge 
formation. There are 4 graphs and 6 references, 3 
of which are Soviet, 1 German, 1 English and 1 Czech. 
Tomskiy ordena Trudovogo Krasnogo Znameni politekh- 
nicheskiy institut imeni S.M. Kirova (Tomsk — Order 
of the Red Labor Banner - Polytechnic Institute imeni 
eo ltle rov 
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AUTHOR: _Kuchin, V.D. B032/E314 
TITLE: A Study of the Effect of Temperature on the Electrical 


Strength of Ionic Crystals 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, Nr 3, pp 117 - 118 (USSR) 


ABSTRACT: An electron moving in an electric field F takes up 
an energy : 


A = eFA (1) 


over a mean free path A. On the other hand, the 
energy losses by the electron due to the interaction 
with the lattice can be expressed in terms of the 

wave vector k and is given by Eq (2). At low tempera- 
tures (TZ TQ) the principal form of interaction of 


electrons with a crystal lattice is the loss of energy 
through phonons. It follows from the law of conservation 
of energy that the minimum wave vector Kk, of an 


electron which is capable of scattering a phonon with a -f— 
Cardi/5 “2ve number p is given by Eq (3) (Ref 2). Substituting 
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this formula into Eq (2) one finds that the pinimun 
energy 1085 experienced by an electron on interaction 
with a lattice is given by Eq (4), where © = pv and 

is the angular frequency of the phonon. Since for 

T< To the phonon energy is roughly 3kT/2 , it follows 


eee et 


that on substituting this value for hw irhEq (4) the 
final formula for the minimum energy loss is of the 


form, given by Eq (5), where 

2 
a= \Jom* _ It is clear from Eq (5) that a8 the 
temperature increases, the minimum electron energy which 
4s necessary to transmit a phonon to the crystal lattice 


will increase (Figure 1). An equilibriu offieae will 
persist in the dielectric until the enerBy/bY the 


electron from the field will be smaller than the enersy 
communicated by the electron to the lattice. If the 
energy gained by the electron is greater than that lost 
to the lattice, then a stationary state will be set up in 
Card2/5 the dielectric and this will lead to 4 breakdown. This 
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means that the criterion for the breakdorn is the 
mjuality of the gained and lost energies. Equating 
Eqs (1) and (5) one is led to Eq (6). This equation 
involves the mean free path of the electron. It is 
assumed that the mean free path is given by (Ref 1) 


A = c[a. (r)|> where C is a constant. It has been 


found experimentally that the linear expansion 
coefficient increases with temperature (Ref 3). Between 
30 and 500 K the dependenco of the linear expansion 
coefficient on the temperature can be written down in 


the form a = K(/r_ 374 « Thus, as the temperature 
increases, the lattice constant as i-e. the distance 


between the ions, will be proportional to a. If one 
determines the dependence of the lattice constant on 
the temperature, one can calculate the value of 2X for 


different temperatunmes. It is found that it does not 
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of Ionic Crystals 
exceed 10°. cm. If it 4s assumed that the packing 
of molecules in solids is 100 times denser than in 
gases then for gases Ky is of the order of 


wore and it is found that in fact (Ref 4) 


hy = 6.2 x 107° cm. It follows that the values of 


xX obtained for jonic crystalline dielectrics are 
close to the true values. Once Xx and its dependence 
on temperature have been determined, the temperature 
dependence of the electrical strength of ionic 
crystals can be calculated from Eq (6) by the method 


temperature is shown in Figure 2. 


There are 2 figure 
English and 2 Soviet- 
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AUTHOR: Kuchin, 
TITLE: On the Theory of Interaction of Moving Electrons 


With Lattice Vibrations 


7 PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
: 1960, No.6, pp.113-115 


TEXT: The problem considered by the present author is 

formulated as follows, Consider the interaction of electrons 

ae with each other and with the lattice vibrations and suppose that, 

owing to ionization by collision, n electrons are produced per 
unit volume of the dielectric, so that the number of free 
electrons at a time t is N+tn. Any electron with a 
velocity v at an angle yy to the x-direction (direction of 
external electric field F) is given an additional velocity 


i . v7 gFim cos ¥ 
Tey by the electric field, The change in the velocity of the 


N +n moving electrons, due to their collisions with lattice 
vibrations, can be found from the expression Vo = nv/3N (Ref.1). 
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The total change in velocity per unit time of an electron 
moving in the dielectric is then given by 


1 EF la. 
va —( 9 cost 4+ —— cos ¥ +— — 
( sV + a cos +3 **), (1). 


a 


where t is the relaxation time. Let w be the repetition 
froquency of plane waves characterizing a moving electron, 


or a beam of non-interacting electrons. The wave velocity Vo 
in the dielectric is then proportional to w/, where k is the 
wave number, All changes associated with the plane wave can 


then_be looked upon as changes in some function 
exp [j(ut - kx )] , where 0/Q@x = - jk and O/dt = ju. 
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at In view of this we have 
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an electron. The electron 


is the mean free path of 
then given by 


where A 
dielectric is 


current density in the 
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ce vibrations through 


elastic collisions in which the energy and momentum of the 


electron is reduced. 


communicates to the lattice and which is transfor 
is given by (A.B.Pippard, Ref .1) 


- 3Nm Pe 
Q= EE. favtsin vay, 
4s 
'‘@ 


The fraction of energy which an electron 


med into heat 


(5) 


1, Eq. 
» (5) 
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Where Av = vo « Vly and v) and vo are the electron velocities 

before and after collision with the lattice, As a result of 
ionization by collision, a "shower" ig Produced and the 

electrone forming this Shower repel each other by the 

electrzistatic forces acting between them, As a result, their 

Paths are no longer straight lines, The equation of the a 
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Where g = 9,81 m/sec? ‘and a is a constant, 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000827110009-3" 


CIA-RDP86-00513R000827110009-3 


Pie fre tally tart as 


ERAT Sy RSL “Rey 


epee BAe ef 


"APPROVED FOR RELEASE: 06/19/2000 . 


RRR E ee ARETE DLE AER CUTE TEED | CMI EAT 


88050 


S/139/60/000/006/017/032 
E032/E414 


On the Theory of Interaction of Moving Electrons With Lattice 
Vibrations 


The breakdown of the dielectric is concluded by the formation of 
a highly conducting channel connecting the two electrodes, The 
shock-wave produced during charge neutralization in this channel 
1s propagated with a velocity 


Vo=¢ 1+ a+ 1 PK 
y 2n Pp 
where py, is the pressure in the channel, Pp is the 


Pressure to which the dielectric is subjected as a result of 
the application of the electric field, and is the ratio of 
the thermal capacity of the channel to the thermal capacity of 
the dielectric, The shock-wave gives rise to a mechanical 
breakdown of the dielectric, There are 2 figures and 

3 references: 1 Soviet and 2 non-Soviet, 
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AUTHORS ¢ Boykov, G.P., Kuchin, V.De, Serykh, Gel 


| 
TITLEt - On the character of the temperature field of an irrediated 
solid dielectric { 


PERIODICAL: Referativnyy shurnal, Blektrotekhnika i energetike, m0. 3, i 
1963, 6, abstract 3844. (Inv. Kurganekogo mashinostroit. 6 
in-ta, 1, 1962, 23 - 26) | ; 


“DExns -- -- Using the elementary-balance nethod an enalytical calculation —j— oe 
is carried out of the temperature field in as solid dielectric subjected to. 
jonizing irradiation. The expresaions derived make it poseible to determine : 

the temperature distribution over tho thickness of the lamella of the irra- 

diated dieleotric. There 4e 1 figuze end 1 reference. 
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| ACCESSION HA: “AP4025081 8 /0199/63/000/006/0003/0007 
AUTSOR: Kuchin, V. D. a 


| TITLE: Spase charge in solid disisctrics 


i 

i 

SOURCE: WZ. Fizika, no. 6, 1963, 3-7 . 

{ ‘ 

| TOPIC TAGS: space charge, alkali halogen crystal, line of force, electric field — 

| intensity, dielectric constant 4 

| ABSTRACT: With a view to calculating the variation in the intensity of electric | 
_f4eld in a solid dielectric in tho presence of spaco charges and also the space \ 
_ gharge distribution along the width of tho dieloctriu, the piscthic field betwoon 

| ‘a sphere and a plane was investigated by tho author. Tho surface of the sphoro |. | 

: yas assumed to have microscopically small cylindrical protuberances of length 1. 

: At fields above the critical value ionization started near these protuberances, {, 

| resulting in tho 4onic spaco charge in tho dielectric, The mechanism of space | 

i charge production was dealt with by the author in an earlier work (Vv. D. Kuchin. 

' Izv, vuzov SSSR, Fizika No. 1, 30, 1959). In the analysis of the present work 

, dt was assumed that the space charges caused a variation only in the magnitude 

i of the electric field but that the configuration of the field remained unchanged. 
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| ACCESSION NR: AP4025082 
i 


Starting with equation 1, div Ly = pfs 0 A pe, 
where E, is the electric field, p the space charge density, € the dielectric 


.,; Constant, and ap o the change in potential, expressions were obtained for E 


’ 
! 
H 
’ 
| 
t 
4 
‘ 


: 0 
‘ dn terms of the interelectrode potential difference and the dimensions of the 


(| 
| : 4mperfections, For the very small imperfections, these were reduced to i 
> Pn! 2Ud°, Uy—Uf dt | 
| a a : 
| (— «7 + 2dx) FT 14a\3 Ga | 
t “j €2) 
[ oo ; l 
. Era) 
3 Arth = a” . : 
; whore U is the potential difference botwocn the electrodes, d the interelectrode 


| spacing, and & the length of the surface imperfections, For u/a = 1.31 x 10 


| v/om, U/d = 0.98 x 10° v/em (this is the cace for rock salt at 100C) with X= ; 
ae | 0.0001 cm, the numerical results from the above expression are plotted in Figure | 
'.{ L of the Enclosure, Orig, art, has: 13 formas and 2 figures. ; 
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